Apoptosis of Ewing's sarcoma cells is accompanied by accumulation of ubiquitinated proteins.
Induction of apoptosis in Ewing's sarcoma cells by ionizing radiation is accompanied by accumulation of ubiquitinated proteins preferentially in the form of conjugates with M(r) greater than 75,000. Furthermore, enhanced antiubiquitin immunofluorescence was detected only in cells that underwent radiation-induced apoptosis, suggesting that the observed alterations in protein ubiquitination are specific to the apoptotic process. To determine the role of the proteasome in apoptosis-associated accumulation of ubiquitin-protein conjugates, we used lactacystin, a highly selective inhibitor of proteasome proteolytic activity. Exposure of Ewing's sarcoma cells to lactacystin resulted in accumulation of ubiquitinated proteins and activation of a Bcl-2-sensitive apoptotic pathways. The latter led to proteolytic cleavage of poly(ADP-ribose) polymerase and fragmentation of nuclear DNA. These findings suggest that proteasome function is required for apoptosis-specific accumulation of ubiquitinated proteins and indicate that functional disorder of the ubiquitin-proteasome system may play an important role in the apoptotic cell death pathway.